The number of patients with cardiovascular and kidney disease in the United States continues to grow as the population ages, increasing the demand on the health care system and its providers. Many patients develop chronic conditions in which optimization of care is labor intensive, specifically hypertension, hyperlipidemia, diabetes, heart failure, and chronic kidney disease. Therefore, innovative and collaborative approaches to health care are warranted. Several team-based health care models have evolved and are gaining popularity, including the Patient-Centered Medical Home (PCMH) and Medication Therapy Management (MTM). Team-based care is widely supported in the literature, demonstrating significant improvement in cardiovascular and renal outcomes. This article will review the premises of PCMH and MTM, review the evidence and roles for team-based care specific to cardiovascular and renal outcomes, and introduce fundamentals to implement collaborative practice focusing on pharmacist-provider teams.
Introduction
Heart disease and stroke account for the first and third leading causes of death, respectively, in the United States [1] , resulting in more than USD 500 billion in health care costs in 2010 alone [2] . Additionally, 15.1% of the US population had chronic kidney disease (CKD) in 1999-2004 [3] , with 25% of the Medicare budget being used to treat patients with CKD and end-stage renal disease (ESRD) as of 2006 [4] . Many of the risk factors for heart disease, stroke, and kidney disease can be modified to reduce mortality and health care costs, especially hypertension, hyperlipidemia, diabetes, and heart failure. However, traditional pharmacologic intervention has only led to modest reductions in cardiovascular and CKD risk, and additional strategies are needed to improve outcomes. Improved models of care using a team-based approach have been of interest in recent years, lending an opportunity to efficiently and effectively take care of a high volume of patients with chronic cardiovascular and renal diseases.
Health Care Models Involving Team-Based Care
The Patient-Centered Medical Home (PCMH) model is a team-based approach to health care that has risen to the forefront of model practices. The purpose of PCMH is to provide higher-quality health care at a reduced cost by placing the patient at the center of his or her care and replacing episodic care in favor of coordinated care with long-term provider-patient relationships. This model is endorsed by multiple organizations including the American Academy of Family Physicians, the American Academy of Pediatrics, the American College of Physicians, the American Osteopathic Association, and the American Medical Association. The principles of the PCMH model are that each patient has a personal physician that leads a team to take responsibility for the ongoing care of the patient at all stages of his or her life and arranges care as needed with other health care professionals. Care is coordinated across all elements of the health care system and is facilitated by registries, information technology, and health information exchange. Quality and safety are key principles endorsed by PCMH, which utilizes evidence-based medicine and clinical decision support tools to help guide therapy along with continuous quality improvement. Patients are viewed as active participants in their care, and access to care is enhanced through systems such as open scheduling and new options for communication. Additionally, payment is structured to recognize the added value of a PCMH [5] . The National Committee for Quality Assurance has developed standards and guidelines along with scoring systems to qualify as a PCMH. The six standard categories include enhancing access and continuity, identifying and managing patient populations, planning and managing care, providing self-care support and community resources, tracking and coordinating care, and measuring and improving performance. Table 1 summarizes the content of each standard [6] .
Medication Therapy Management (MTM) is another team-based model that was developed in response to the Medicare Prescription Drug Improvement and Modernization Act of 2003, which created a Medicare Part D prescription drug benefit. Specifically, 'The (prescription drug plan) sponsor shall have a medication therapy management program, designed to pay pharmacists to counsel and otherwise assist enrollees with multiple chronic diseases (such as diabetes, asthma, hypertension, hyperlipidemia, and congestive heart failure, and kidney disease), multiple medications, and high cost drugs' [7] . Upon passage of this bill, eleven pharmacy organizations gathered together to form a consensus definition of MTM with the goal of optimizing therapeutic outcomes for patients. Specifically, these services may: (1) assess the patient's health status; (2) formulate medication treatment plans; (3) select, initiate, modify, or administer medication therapy; (4) monitor and evaluate therapy for safety and efficacy; (5) perform a comprehensive medication review to identify, resolve, and prevent medication-related problems, including adverse events; (6) document care and communicate with the primary-care provider; (7) educate the patient regarding appropriate medication use; (8) enhance patient adherence, and (9) coordinate MTM services into the broader health care management services provided to the patient. MTM is meant to be patient specific and often involves face-to-face follow-up between the pharmacist and patient [8] . Settings for MTM services vary widely, including chain pharmacies, independent pharmacies, ambulatory-care clinics, acute-care inpatient, managed care, and federal pharmacies (Veterans Administrations, Department of Defense, public health services). Patients are identified as eligible and referred to MTM services by several parties, including health plans, pharmacists, physicians, and prescription benefit managers [9] .
Pharmacist and Physician Collaborative Practice Agreements
Since PCMH and MTM encourage team-based care, collaborative practice agreements are an important component to integrate pharmacists into the teams in order to maximize their impact. Collaborative practice agreements may be written between a pharmacist and a pro- and Washington DC do not formally address collaborative practice in regulations, but it likely exists as noted by publications within these states in various journals [10, 11] . Federal institutions, especially the Veterans Administration, Indian Health Service, and Department of Defense, have a long-standing and progressive history of collaboration between pharmacists and physicians. By 1974, over 90% of the Indian Health Service sites had at least one pharmacist-run disease management program [12] . A recent survey of Indian Health Service physicians (n = 117) that sought to determine views of pharmacist effectiveness and impact on health care delivery found that 96% of respondents reported benefits, including 'improved disease management outcomes, increased return on investment, allowing the physician to shift their workload to more critical patients, (and) increased access to patient care' [11] .
Evidence Supporting Improved Cardiovascular and Kidney Outcomes Utilizing Team-Based Care
As team-based care has evolved, so has the literature evaluating its impact on cardiovascular and kidney disease outcomes. The data is extensive and includes numerous trials with heterogeneous designs and meta-analyses. Much of the data integrates the management of hypertension, hyperlipidemia, diabetes, and heart failure, and there exists limited data regarding the management of CKD. Table 2 summarizes several outcomes from recent metaanalyses.
Hypertension, Hyperlipidemia, Diabetes, and Heart Failure
The literature typically compares team-based care to usual care on specific end points, most commonly blood pressure (BP) for hypertension, low-density lipoprotein (LDL) for hyperlipidemia, and hemoglobin A1C for diabetes. However, ESRD and all-cause mortality were evaluated in one prospective cohort study of patients with diabetic kidney disease, favoring a team-based approach over traditional care [13] . Outcomes for heart failure have included all-cause mortality and heart failure events along with hospitalization rates. The interventions of the pharmacists within the team-based care group vary but usually involve drug and disease state education with the patient, making treatment recommendations to the provider, increasing medication adherence, and/or managing medications for the disease states. The management of medications may involve the pharmacist starting, stopping, and adjusting medication through a collaborative practice agreement or protocol [14] [15] [16] . Most trials are conducted in primary-care clinics, although trials have also been carried out between pharmacists and cardiologists [17, 18] or diabetes specialists [13] . A meta-analysis on heart failure evaluated the role of the pharmacist in multidisciplinary care teams in both inpatient and outpatient settings [14] . Overall, the data has demonstrated improved outcomes using team-based care compared to usual care in reducing BP [19] [20] [21] , lowering LDL [13, 15, 17, 21] , and improving hemoglobin A1C [13, 16, 22] . For heart failure, all-cause mortality and heart failure events along with hospitalization rates were significantly reduced when utilizing team-based care [14, 18] .
The literature involving collaboration in hypertension management has a long history dating back to 1973 when it has been shown that the addition of a pharmacist significantly reduced BP compared to a group not involving pharmacist care [23] . Since this first trial, the role of team-based care in hypertension management has continued to grow, and recently a state-of-the-art review was commissioned by the editorial board of the official journal of the American Society of Hypertension [24] , supporting the role of team-based care in hypertension management. Additionally, a Cochrane Review in 2010 [25] evaluated 72 randomized controlled trials to determine the most effective interventions for reducing BP. One of the interventions evaluated was the use of nurse-or pharmacist-led care. The review concluded that this care model is promising since the majority of randomized controlled trials showed an improvement in BP control and mean systolic and diastolic BP. The authors concluded that an organized system of regular follow-up and use of vigorous stepped-care antihypertensive drug therapy is the most likely way to improve BP control.
The Asheville Project
One of the longest and largest studies regarding team-based care in hypertension and hyperlipidemia was the Asheville Project [26] , which was a prospective cohort that followed 27 and 24% of the population, respectively. Ultimately, the cardiovascular event rate declined by 39/1,000 personyears during the study on survival analysis. In evaluating the economic impact of 620 patients available for analysis, the mean cost per cardiovascular event was USD 9,931 compared to USD 14,343 prior to the study, and cardiovascular-related medical costs decreased by 46.5%. Similarly, the Asheville Project cohort study [27] evaluated the persistence of clinical and economic outcomes for up to 5 years following the inception of a community pharmacy diabetes care program in twelve community pharmacies. The community pharmacists were trained in a diabetes certification program. The number of patients with A1C ! 7% increased at each follow-up visit. Additionally, the total mean direct medical costs decreased by USD 1,200 to USD 1,872 per patient per year compared to baseline. The Asheville Project emphasized the clinical and economic benefits of ongoing collaborative care.
Chronic Kidney Disease
There have been trials including CKD patients that demonstrate improvements when utilizing pharmacists to control hypertension, hyperlipidemia, diabetes, and secondary hyperparathyroidism. There has also been a lot of interest in anemia outcomes related to CKD utilizing team-based interventions [28] [29] [30] . A meta-analysis [29] reviewed the types of pharmacist interventions in the management of patients with CKD. The review identified 37 studies (n = 4,743 patients) with heterogeneous study designs and primary outcomes. Most of the pharmacist interventions involved medication profile reviews to address drug-related problems such as dosage adjustments related to renal function, making recommendations to the physicians, adjusting medications to optimize drug therapy, performing laboratory monitoring of specific parameters, and medication education. In a 2-year randomized controlled study [31] of patients undergoing hemodialysis, the intervention group involved in-depth one-on-one drug reviews with a pharmacist. This group compared to usual care contributed to a significant average reduction in all-cause hospitalizations.
How to Initiate a Physician-Pharmacist Collaboration
The literature strongly favors a collaborative care team in order to improve cardiovascular and kidney outcomes. In order to establish a multidisciplinary team, the first step is to reach out to your administration, pharmacy department, and/or local school of pharmacy to gauge interest and discuss collaborative practice laws within your state or federal system. If none of these options exist in your practice setting, speaking to the state board of pharmacy or a community pharmacist in which you have established a good rapport might be beneficial. Pharmacists, like physicians, tend to develop specific clinical skills and strengths pursuant to their practice setting and experiences. Therefore, it is important to have open communication regarding your vision of the position and the types of disease states that will be encountered in your practice setting. Another important step is establishing a scope of practice or collaborative practice agreement keeping in mind state and federal laws for both the physician and pharmacist. Typically, the pharmacist and provider or administration can write this 1-2-page document together in order to outline the responsibilities of the pharmacist.
